Avermectins inhibit multidrug resistance of tumor cells.
The modification of the sensitivity of Hep-2 and P388 tumor cells to taxol and vincristine, substrates of multidrug resistance proteins, by naturally occurring avermectins and the effect of avermectins on the accumulation of calcein in cells and the efflux of rhodamine 123 were studied. While avermectins did not affect the sensitivity of tumor cells to hydrogen peroxide and cisplatin, they significantly enhanced the sensitivity of cells of both wild-type and resistant strains to taxol and vincristine. The coefficients of modification for resistant strains were substantially higher. Avermectins suppressed the efflux of rhodamine 123 from cells and increased the accumulation of calcein in cells. The relative inhibitory activity of avermectins depended on the cell type and on the substrate of multidrug resistance proteins whose transport they suppressed (vincristine, taxol, rhodamine 123, calcein acetoxymethyl ester). The least active was avermectin B1 or ivermectin; the most active avermectins varied depending on the substrate and the cell type. In the case of vincristine transport, the most active avermectin was almost by one order of magnitude more effective than the traditional inhibitor of multidrug resistance cyclosporin A. This property of avermectins can be used in tumor therapy by combining application of avermectins with antitumor preparations, the substrates of multidrug resistance proteins.